Interaction of nicotinamide and picolinamide with phosphatidylcholine and phosphatidylethanolamine membranes: a combined approach using dipole potential measurements and quantum chemical calculations.
Interaction between the bioactive compounds nicotinamide and picolinamide and phospholipids (phosphatidylcholines and phosphatidylethanolamines) was investigated by a combined approach using dipole potential measurements and quantum chemical calculations. It is shown that nicotinamide and picolinamide interactions with phosphatidylcholines are of two main types: (i) specific interactions with the phosphate group of the lipid, for which H-bonding between NH(2) group of the substrate and the phosphate plays a dominant role, (ii) conjugated less specific weaker interactions involving both the phosphate and carbonyl groups of the head group, which propagate to the lipid alkyl chains and increase their conformational disorder. For phosphatidylethanolamines, picolinamide was found to decrease the dipole potential of the membrane in a similar way as for phosphatidylcholines, while nicotinamide is ineffective. These findings are correlated with the specific properties of phosphatidylethanolamines (reduced exposure of phosphate groups) and structural differences in the two substrates, in particular: different separation of the nitrogen atoms in the molecules, existence of a strong intramolecular hydrogen bond in picolinamide (NH...N ((ring))), which is absent in nicotinamide, and non-planarity of nicotinamide molecules, in contrast to picolinamide ones. Additional information on the lipid/substrate interactions was extracted from the analysis of the changes produced in the relevant vibrational frequencies of the lipid and substrate upon binding. The present study gives molecular support to the argument that changes of dipole potentials are due to effects on the constitutive dipolar PO and CO groups. In addition, it is also shown that according to the specific binding of the substrate to one or both of those, the conformational state of the acyl chains may be affected. These entropy effects may be in the origin of the well-known interdependence of the properties of one monolayer with respect to the other in bilayer membranes.